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Fig. 5. Bhynckonella sicula (recent), p. 413.

6. E. sicula (fossil), p. 4l4.'

7. Discina atlantica, p. 415.

Observation. —In the enlarged figure of Terebratula vitrea, var. sphenoidea,

the striae are much too strongly marked. In the figure of Discina atlantica the

setae are represented too thick.

2. On the Male Generative Organs of Hyaena crocuta. By
M. Watson, M.D., Professor of Anatomy, Owens Col-

lege, Manchester.

[Received April 5, 1878.]

(Plates XXIV. & XXV.)

In a previous communication ' I laid before this Society a descrip-

tion of the female organs of Hycena crocuta, and having lately had

an opportunity of examining those of an adult male of the same

species, have thought that a description of these would not be alto-

gether uninteresting, more especially as, so far as I can ascertain, no

complete account of them has hitherto been published. For the

sake of comparison I shall follow the plan pursued in the paper

referred to, describing in the first place the external, and secondly

the internal organs of generation.

External Parts.

The anal and perineal regions of the male resemble so closely those

of the female that without a very accurate examination it is impos-

sible to distinguish between the sexes. In both there is a well-

marked glandular pouch above the anus ;
in both there are cutaneous

elevations corresponding in appearance to that of the scrotum in the

males of allied species ; and in both there is an elongated, pendulous,

penis-like body, surrounded by a prepuce, and perforated at its

extremity by a single aperture of small size.

Penis. —This organ is directed forwards, and lies along the middle

line of the perineum as in the dog. The free portion, consisting of

a central glans surrounded by a thick fleshy prepuce, projects for-

ward and downward from the level of the abdominal wall, and

measures one inch and a half in length. The glans is conical in

form and without distinct corona, the urethral aperture being situated

on the apex of the cone. The inferior lip of this aperture is pro-

longed forward to some extent, so that seen from the side the glans

presents the appearance of being obliquely truncated from before

backward and upward as in the female, although the truncation is

not so well marked as in that sex. In the flaccid condition of the

organ the glans is for the most part concealed by the prepuce, its

apex only being exposed. The latter portion is of a dark blue colour,

and its surface is much corrugated, whilst so much of the glans as is

concealed by the prepuce is of a purplish colour and presents no trace

of corrugation. Its basal two thirds are moreover covered by small

; Proc. Zool. Soc. May. 1877.
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recurved spines, which diminish in size toward the margin of the

prepuce and are altogether absent on its free corrugated portion.

The urethral aperture is smaller and less dilatable than the corre-

sponding opening in the female. The prepuce, consisting of a thick

double fold of integument of a bluish colour externally and flesh-

coloured internally, is thrown iuto well-marked circular rugae and is

attached by a distinct frsenum to the under surface of the base of

the glans. When retracted it is continuous with the surface of the

latter. In the female the frsenum is attached, not to the base of

the glans, but to the inferior lip of the urino-genital canal.

Perineum. —The perineum, from the inferior border of the scrotum

to the base of the free portion of the penis, measures 4 inches in

length, a measurement which agrees exactly with that of the corre-

sponding region of the female. The integument, like that of the

prepuce is of a bluish colour, smooth, and devoid of hair with the

exception of a space immediately behind the free portion of the penis,

which space is covered with down of a light yellowish colour, the

hairs being directed forwards. It is worthy of note that this area

in the male corresponds exactly with that which in the female is

studded with the little depressions described in my paper on the

genital organs of that sex. And here I would take the opportunity

of correcting an error into which I unwittingly fell in that paper. I

refer to the statement contained therein that the integument of the

female perineum is thrown into longitudinal rugse. These, as the

accompanying drawing shows, are altogether absent in the male in

the recent state of the parts, and only manifest themselves subsequent

to their immersion in alcohol. As the female organs had been sub-

jected to this treatment previous to their examination, I have little

doubt that in their natural condition these parts present the uniformly

smooth appearance I have just described in the male animal. The
presence of these folds in the female, moreover, induced me to hazard

the conjecture that they might represent in H. crocuta the labia of

other carnivora. This supposition is now no longer tenable, as the

examination of the male perineum has led me to conclude that the

homologues of the labia are not to be sought in the longitudinal

perineal folds just referred to, but rather in the cutaneous elevations

described in my former paper under the name of " scrotal pouches."

Scrotum. —The scrotum is non-pendulous, and resembles that of

the Felidse proper. It is situated one inch below the margin of the

anus ; and its division into two is indicated externally by a shallow

groove. Each half is about the size of a small walnut ; and the

surface of each is covered with hair of a light brown colour. It is

interesting to observe that this description corresponds almost exactly

with that of the so-called "scrotal pouches" of the other sex, the

only difference being that in the male the scrotum is slightly more

prominent than the " scrotal pouches " of the female.

Anus and Anal-gland Pouch. —The anus is situated one inch above

the scrotum ; and between the former and the root of the tail is a

pouch similar to that which is found in the female. The interior of

the pouch is smooth and devoid of bair, except the roof, which is

Proc. Zool. Soc—1878, No. XXVII. 27
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clothed with down of a lightish colour. The down at the external

angles of the pouch is longer than elsewhere, and forms two tufts

which project into the pouch. Opening into the bottom of each

extremity of this pouch is the duct of an anal gland ; whilst extending

between these larger apertures is a belt of small perforations, which

indicate the ducts of a number of small isolated follicles lying in

relation to the fundus of the pouch.

Nipple. —Upon either side of the middle line, and half an inch

external to the free portion of the penis, is a single rudimentary

nipple. It measures one eighth of an inch in height, and lies con-

cealed in the thick hair of this region.

Internal Organs.

Rectum and Anal Glands. —The rectum occupies the usual posi-

tion in the pelvis, and is provided with walls of unusual thickness,

the external or longitudinal muscular bundles being particularly well

developed. It is attached to the lower surface of the sacrum by a

double fold of peritoneum or meso-rectum, which measures between

two and three inches in breadth, and consequently allows of consi-

derable movement of the rectum within the cavity of the pelvis.

The terminal portion of the rectum is surrounded by two muscles,

the levator and sphincter ani. 1 . The levator ani is of considerable

strength, and arises from the fascia lining the pelvis. Its fibres pass

backward and upward, aud terminate on the walls of the rectum

under cover of the sphincter ani. 2. The sphincter ani is very

powerful, and arises from the under surface of that caudal vertebra

which is situated directly above the anus, its origin being interposed

between those of the depressors of the tail. The muscle is two
inches in breadth, and invests not only the extremity of the rectum

but also the anal glands together with the pouch into which these

open. It is inserted into the skin midway between the anus and
scrotum. By means of this arrangement the sphincter ani acts not

only as such upon the anus and anal-gland pouch, but also as a com-
pressor of the anal glands. The gland-pouch resembles the corre-

sponding structure in the female, being transversely oval in form.

The anal glands are two in number, one being placed on each side of

the rectum. They are oval in form and nodulated on the surface.

Each measures 1 1 inch in length and | inch in greatest breadth

.

They are thus considerably smaller than the corresponding glands in

the female, in which they measure 2| inches in length and 1 h inch

in breadth. The gland consists of a secreting wall g inch in thick-

ness, which limits a central cavity. From the posterior extremity of

this cavity a duct passes off and opens into the corresponding angle

of the anal pouch. The cavity of the gland was filled with a thick

secretion, which differed from that of the female in being of a

blackish colour and in being destitute of the very offensive odour
characteristic of that sex. In addition to these larger glands a belt

of isolated follicles extends across the bottom of the anal pouch.
They pour their secretion into the latter by means of the little aper-

tures above described.
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Bladder and Urethra. —The bladder is regularly pyriform and of

small size, measuring 4 inches in length. As in the female, it passes

gradually into the urethra, so that it is difficult to say where the

one ends and the other begins. It is completely covered by peri-

toneum as far back as the openings of the ureters, and is attached

to the pelvic and abdominal walls by reflections of that membrane.
The ligaments thus formed are three in number, two being superior

and one inferior. Each superior ligament is attached by one extre-

mity to the superior and supero-lateral pelvic wall, and by the

other to the lateral aspect of the bladder. Each consists of a double

fold of peritoneum, in the anterior or free margin of which is placed

the fibrous cord formed by the obliterated hypogastric artery ; and
crossing the inner side of the latter from before backward as they

enter the pelvis are the ureter and the vas deferens, the ureter being

uppermost. The inferior vesical ligament is sickle-shaped, and con-

sists of an elongated fold of peritoneum, which extends between the

ventral surface of the bladder and the anterior abdominal wall as far

forward as the umbilicus. The ureters are remarkably thick and
muscular, and open into the base of the bladder half an inch from
the orifice of the urethra. The urethra extends from the bladder to

the extremity of the penis, and consists of two portions, a membra-
nous and a spongy. The membranous portion lies within the pelvic

cavity, and reaches from the neck of the bladder to the bulb of the

urethra. It measures 3 inches in length, and is surrounded between
the openings of the vasa deferentia and the bulb by a thick layer of

circularly arranged muscular fibres, the superficial fibres being

attached to the peritoneal fold which intervenes between the bladder

and rectum, whilst the deeper fibres are confined to the urethral wall.

On slitting open this portion of the canal a well-marked longitudinal

fold of mucous membrane is seen to extend along its floor from the

neck of the bladder as far as the middle, in length, of the membranous
part of the urethra, where it gradually disappears. Upon the summit
of this fold, and 1 inch in front of the neck of the bladder, is a cir-

cular opening ^ of an inch in diameter. This opening is the mouth
of a very minute recess, on the fundus of which the two vasa defe-

rentia terminate. The recess evidently represents the vesicula pro-

statica, but does not, so far as I could ascertain, form a central cul-de-

sac extending beyond the openings of the vasa, as it does in another

species of this genus. The prostate gland is altogether absent —

a

fact difficult to reconcile with Professor Flower's observation, that in

a preparation of the male organs of H. crocuta in the Museum of

the Royal College of Surgeons this gland measures " half an inch in

length and rather less in breadth" 1

.

The spongy portion of the urethra lies within the penis, and mea-

sures 8 inches in length. It is surrounded by a layer of erectile

1 Since the above was in type I have had, through the kindness of Professor

Flower, an opportunity of examining the organs from which his description was

taken, and can bear testimony to the truth of his observations regarding the

presence of a prostate gland. It consisted of two distinct masses, each mea-

suring half an inch in length and a quarter of an inch in breadth, the duets of

27*
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tissue, which is of considerahle thickness where it forms the bulh, but

is thin elsewhere. Opening into the bulb are the ducts of Cowper's

glands.

Testicles and Vasa deferentia. —The testicles are lodged in the

non-pendulous scrotum, which is divided into two distinct compart-

ments by a median septum. Each compartment is lined by a tunica

vaginalis, which is reflected over the testicle. The cavity of the sac

is continuous at the abdominal ring with that of the peritoneum, the

communication between them remaining pervious. The testicle is

oval in form, and measures 1| inch in length. The epididymis lies

along its lower side, and is expanded above and below to form the

globus major and minor. The latter is nearly as large as the former ;

and the so-called body of the epididymis is consequently reduced to

a mere rudiment. The vas deferens, continuous with the globus

minor, passes through the inguinal canal, enters the pelvic cavity,

where it lies between the layers of the superior ligament of the

bladder, and finally sinks into the muscular wall of the membranous
portion of the urethra to terminate along with its fellow on the floor

of the vesicula prostatica as already described. There are no vesi-

culse seminales.

Cowpers Glands. —These are two in number and of large size.

Each is placed alongside of the membranous portion of the urethra,

in the interval between the levator ani and ischio-cavernosus muscles.

Each gland is pyriform, and measures 1| inch in length, and §
of an inch in greatest breadth. The base is directed forward ; and
from the apex is given off a duct ^ of an inch in length, which
opens into the roof of the bulbous portion of the urethra. The
glands are solid ; and each is provided with a capsule of pale muscular
fibres.

Penis. —This organ is composed of two corpora cavernosa together

with a corpus spongiosum. The former consist of two bands of

erectile tissue flattened from side to side as in the clitoris of the

female, and united along the middle line. Each is attached to the

ischium just in front of the tuberosity of that bone, to form the crus,

and unites with its fellow opposite the posterior extremity of the

pubic symphysis. The corpus spougiosum is perforated by the

urethral canal, and expands anteriorly and posteriorly to form the

glaus and the bulb. With the exception of these portions, this mass
of erectile tissue is thin and contributes no great thickness to the

wall of the urethra. The bulb is large and prominent, and is in-

vested by the fibres of the bulbo-cavernosi muscles. The corpus

spongiosum of the male therefore differs from the corresponding

structure in the female, inasmuch as in the latter this body is divided

into two lateral halves which are situated altogether above the urino-

genital canal, whilst in the former they have coalesced to form a

which open into a little recess on each side of the utriculus. As this animal
was known to be at least twenty-four years of age, whilst my specimen was not
adult, it is possible that by reason of their small size the prostate glands of the
latter may have escaped my observation. In Mr. Flower's specimen the other
generative glands were each twice as large as in my own.
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single mass surrounding the canal of the urethra. Further, in the
female the corpora spongiosa take no part in the formation of the
glans clitoridis, whilst in the male the glans penis is formed by the

spongy body. The penis, formed as just described, measures
8 inches in length from the bulb of the urethra to the apex of the

glaus.

Muscles of Penis.— Of these there are three which are bilateral,

and one which is common to both sides. (1) The ischio-cavernosus

or erector penis is very strong, aud arises from the ischium imme-
diately in front of the tuberosity. The fibres pass forward and are

inserted into the corresponding corpus cavernosum close to the junc-

tion of the latter with its fellow on the opposite side. The muscle
covers the crus penis. (2) The bulbo-cavernosus is also strong, and
arises from a median tendinous band which separates it from its

fellow. The fibres pass transversely outward so as to cover the

bulb of the urethra, and are inserted into the corpus cavernosum
along the inner border of the preceding muscle. (3) Retractor

penis. In my paper on the female organs of H. crocuta I expressed

my belief that the retractors of the clitoris probably arise from either

the ischium or pubis. I am now satisfied from my examination of

those of the male that such is not the case, but that iu both sexes

they arise from the lower surface of the sacrum. In the male each

retractor is a broad but thin muscle which, arising from the pelvic

surface of that bone, passes backward and downward and reaches the

side of the rectum. Some of the fibres terminate on the gut, where
they lie under cover of the levator ani ; but the greater number form
a narrow riband-like muscle, which passes downwards and extends

along the uuder-surface of the penis in contact with its fellow to be

inserted, as in the female, into the corpus cavernosum just behind

the glans. (4.) Elevator urethra. The muscle so named is very

strong, being nearly as thick as the erector. It is a flattened band,

and arises from the inner surface of the ischium 1 inch in front of

the tuberosity. The fibres pass downward and forward, and termi-

nate below the angle formed by the junction of the membranous and
spongy portions of the urethra on a tendon which is common to it

and to the muscle of the opposite side. Lying, as it does in the

normal position of the animal, below the urethra, this tendon when
the muscular fibres contract will tend to elevate and at the same
time to compress the urethral canal. A large artery, vein, and

nerve derived from the pudics pass together along the outer side of

each cavernous body as in the female, and terminate close to the

glans. Another artery of large size, also derived from the pudic

trunk, passes into the crus penis of each side, and apparently supplies

the erectile tissue.

Comparison of the Male Organs of allied Species. —Having now
described the male organs of H. crocuta, it may be well to compare

them with those of closely allied species. The number and arrange-

ment of the anal glands is similar in both sexes of this species ; and

therefore there is little to add to what I have already said regarding

them in my communication on the female organs. In my descrip-
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tion of these glands in the latter sex I pointed out that in respect of

them H. crocuta agrees more closely with Proteles than with any

species of its own genus, and may merely add that the present dis-

section has enabled me to confirm Dr. Murie's observation
l that in

the male animal as in the female an anal-gland pouch is present.

Mr. Busk a had previously convinced himself " that no trace of a

pouch between the root of the tail and the anus exists, at any rate

in the male of this species ;" and Dr. Murie, in deference to Prof.

Kaup's 3 attempt to classify the Hyaenas in accordance with the

presence or absence of this pouch, was not prepared to deny that

it might occasionally be absent in the male. I think this matter

may now be considered settled, and may merely observe that Gold-

smith 4 appears to have been aware of the presence of this pouch in

every species of Hyaena before any of the authors referred to had

written on the subject.

With reference to the male organs of allied species, I find that

Daubenton 5
describes and figures those of H. striata 5 and these are

also referred to by John Hunter 6 and OwenT
. Cuvier 8

gives an

account of the male organs of Hyeena without indicating the species

to which they belong ; but from the agreement between his observa-

tions and those of the authors just named, I presume that H. striata

formed the subject of his investigations. Of the male organs of H.
brunnea, so far as I cau ascertain, we know nothing ; but of those

of the closely allied genus Proteles, Prof. Flower 9
gives an accu-

rate description. H. striata and Proteles agree with H. crocuta

with respect to the form and position of the scrotum, the form of

the testicle, and the absence of vesiculae seminales, whilst they differ

from the last-named species in the possession of a prostate gland.

Mr. Flower, it is true, refers to the presence of a prostate gland in

H. crocuta 10
; but of the absence of this in the specimen I examined

I was careful to convince myself; and until further observations are

made, it is impossible to reconcile these opposing statements regard-

ing a matter of fact. In H. striata the prostate is large and con-

sists of two kidney-shaped lobes, whilst in Proteles it consists of a

single mass of large size having " the appearance of a bilobed disk."

Cowper's glands are large and of the same form in all three species,

which likewise agree in the form of the bladder and the very mus-

cular character of the ureters. With respect to the vesicula pros-

tatica, Leuckart u describes and figures it in H. striata as a minute

flask-shaped cul-de-sac projecting beyond the urethral wall and

lying in the interval between the lobes of the prostate. He s&ys,

moreover, that in that animal it does not open into the urethra.

I Trans. Zool. Soc. vii. p. 503.
a Journ. Proc. Linn. Soc. vol. ix. p. 71. ' Isis, 1828, p. 1144.

* Animated Nature, " Hysena."
* Buffon's Hist. Nat. torn. ix.

6 ' Essays and Observations,' by Owen, vol. ii. p. 58.
' ' Anatomy of Vertebrates,' vol. iii. p. 671.
8 ' Anatomie Compare^,' vol. v.

» Proc. Zool. Soc. 1869, p. 491. 10 Ibid. p. 493.
II ' Cyclopaedia of Anatomy,' vol. iv. Art. "Vesicula prostatica."


